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Abstract
LongrangetranspoltofPolycyclicaromatichydrocarbons(PAHs)withAsiandustwas
investigatedbyＣＯllectingAerosolparticlesthroughayearfiFomApril2003atKanazawa，
JapanPAHscontentinAsiandustparticleswerehighlyvariableindifferentAsiandust
cvents8DevelopedkineticmodelshowedthatsorptionrateoflessvolatilePAHsthan
BaPonAsiandustparticlesaretoolowtobeaccumulatedTheoriginofthosePAHsin
AsiandustparticleswouldbeoriginallyPAH-pollutedsoilparticlesaround
industrializedarea（egloessregionsaroundindustrializedarea)．Backtrajectory
analysesalsoshowedAsiandustwithhighlessvolatilePAHscontentwouldhave
derivedffomloessareawhileAsiandustwithundctectableamountofPAHsw6uldhave
hadsourceregioninMongoliaandnorthernChinaThestabilityofPyr(amodelPAHs）
ｏｎdiffbrentcomponentofAsiandustparticleswasinvestigatedundercontrolled
temperatureandrelativehumidity(RH)conditionwith/WithoutlightirradiationSianol
andaluminolcatalyzePAHsdecompositioninthedarkwithenhancedcataｌｙｔｉｃｅｆＩｅｃｔ
ｂｙｒｉｎｓｅｉｎＲＨａｎｄｌｉｇｈｔirradiationClaymineralsprotectＰｙｒａｇａｉｎｓｔｒｉｓｅｉｎＲＨand
lightirradiationtolastseveraldays、MostrealisticcarrierofPAHsisclayIninerals
GeologicmaterialscontributeatmosphericcirculationofPAHsoverlongdistancethan
previouslythought．
-439-
Introduction
Polycyclicaromatichydrocarbons(PAHs）areolganiccompoundsthatcontainmore
thantwofilsedbenzeneringTheyareoriginatedbyincompletecombustionoffbssil
filelandreleaseatmosphereinbothgasandaerosolphasedePendingontheirvolatility
SincesomeofPAHsarecarcinogenicandmutagenic,theirbehaviorintheenvironments
hasattractedmuchconcernLongrangetransporthavebeenreportedbymany
researchersinvariouslocationsOntheotherhand,thosefi･omeastemAsiancontinent
overSeaofJapanhavenotwellinvestigatedｅｖｅｎgrowingemissionsareexpectedthere
byrapidindustrialdevelopmentinChinaandRussiaAsiandustparticlesha▽eknown
toaccumulateanthropogenicsulftuteandnitrateintheatmosphere・ＰＡＨｓｍａｙｂｅ
ａｄｓｏｒｂｅｄａｓｉｎｔｈｅｃａｓｅｏｆｓｕｌfhteandnitratebutsuchtopiCShasnotrevealedyetTb
understandtheroleofAsiandustsfbratmospherictransportofPAHsoverlongdistanＣｅ，
theconditionsfbrAsiandusttocarlysubstantialamountofPAHssholdbefiguredout
ThestabilityofPAHsondifferentcomponentsofAsiandustparticlesshouldalsobe
clarifiｅｄｔｏｕｎｄｅｒｓｔａｎｄｔｈｅｆｈｔｅｏｆＰＡＨｓａｓｓociatedwithdustparticlesduring
transportation、ThisstudyfbcusedonlongrangetransportofPAHswithAsiandust
particlesoverlongdistance．
MaterialMndmethod
TbobservethelongrangetransportofPAHs,aerosolparticleswerecollectedthrougha
yearfiFomApril2003，ａｔKanazawa,JapanAsiandustparticleswerecollectedinthree
samplingintervals:Dustperiodl(Ｍａｙｌｌｔｏｌ９),Dustperiod2(May28toApril9)and
Dustperiod3（April9to25)Asiandustparticlesdominatedincoarseparticlesize
range（21-1Ｌｕ、)PAHsincoarseandfineparticles（<ｌＬｕｍ）wereanalyzed
separatelyThestabilityofPyrene(Pyr)onthemodelcomponentofAsiandustparticles
(quartz,q-alumina，kaolinite，montmorillonite，humicacidandhumicacidsorbed
quartz）wereinVestigatedundercontroUedtemperatureandrelativehumidity（RH）
conditionwith/WithoutlightirradiationTheexperimentalperiodwassetfbr3days．
ResultMndDiscussions
BasedondifferentseasonaltrendofPAHsincoarseandfineparticles，Asiandustin
Dustperiod3wasfbundtocontainsignificantamountofPAHs(especiallylessvoatile
PAHs).TbrevealspecifIcconditionsfbrtheAsiandustparticlestocarrysubstantial
amountofPAHs,kineticmodelbasedoncollisiontheolyofgasesWasdevelopedThe
modelcanaccesssorbedanddesorbedamoｕｎｔｏｆＰＡＨｓｏｎｔｈｅｄｕｓｔｐａｒｔｉｃｌｅｓｉｎｔhe
atmosphereasafimctionofreactiontime・Ｔｈｅｍｏｄｅｌｓｈｏｗｅｄｔhatsorptionratesof
volatilePAHssuchasPhenanthrene(Phe)andPyrontheAsiandustparticlesinurban
atmospherearehighenoughtobeequilibratedwiththedustparticlesHoweveEthe
fiFactionsofvolatilePAHsinAsiandustparticlesderivedfi･omatmosphericreaction
wouldbeusuallyminorduetolowpossibilitytoencounterpollutedatmospherein
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PAHs,rapiddesorptionratesffomthedustparticlesandlowolganicmaterialfiPactions
inthedustparticlesThekineticmodelalsorevealedthatsorptionratesoflessvolatile
PAHsthanBnzo[a]pyrene(BaP)wouldbeextremelylowtobeaccumulatedonthedust
particlesduringtransportationTheadsorptionkineticconsiderationsuggestedthat
PAHsassociatedwithAsiandustparticlesarenotlikelyderivedfiPomatmospheric
reactionsespeciallyfbrlessvolatilePAHsTheywouldbederivedoriginally
PAH-pollutedsoilparticlesfiumsomeindustrialareas（egloessregionsaround
industrializedarea)BacktrajectoIyanalysesreveledthatAsiandustinDustperiod3
wouldhaveoriginatedaroundLoessplateauwhileother“unpolluted，，Asiandustwould
havecomefiPomdifferentsourceregionssuchasMongoliaandnorthernChina
PyrwaschosenasmodelPAHsQuartzshowedastrongcatalyticeffectfbrthe
decompositionofPyreventhesewerecoatedwithsorbedhumicacidPyrsorbedon
montmorilloniteremainedstableinthedarkduringtheexperimentalperiod(３day)．
MoistureintheexperimentalcellalsodecreasedthestabilityofPyrespeciallyon
q-aluminaLightirradiationdecreasedthestabilitiesofPyronquartzand
montmorillonitewhilethedecompositionrateonmontmorillonitewasslowerthanon
quartzinthedarkPhotochemicaldegradationofPyronhumicacidwasnotobserved
Conclusions
Fromtheaboveobservationandexperimentalresults,theactualsituationofAsiandust
tobeacarrierofconsiderableamountofPAHsoverlongdistanceisoutlinedasfbllows、
TheAsiandusttocarrylalgeamountofPAHswouldbeoriginatedaroundindustrialized
areainloessregioniｎＣｈinawheresoilparticlesarealreadycontaminatedfiDmambient
industrialarea・Duringtranspoltation，PAHsonAsiandustparticlesencoUnterdirect
irradiationofsunlightandhighRHconditions（egoverSeaofJapan）Atthose
conditions,PAHssorbedonquartzandfbldspar（withaluminolandsianol）would
fUrtherdecomposebyphotochemicalandmoistureeffbctstodecreasethestabilityof
PAHs・Ontheotherhand,considerableamoUntofPAHsonclaymineralswouldpersist
againstthoseeffectsTherefbre,PAHs(especiallylessvolatilePAHsthanBaP)inAsian
dustparticlestransportedoverSeaofJapanwouldbedominantlyassociatedwithclay
minerals・TheroleofgeologicmaterialsfbratmosphericcirculationofPAHsoverlong
distanceissignificantthanpreviouslythought．
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学位論文審査結果の要旨
提出学位論文について各審査委員が個別審査を行うとともに、平成１８年２月１０日開催の口頭発表を踏
まえて、同曰開催の論文審査委員会にて検討し、以下の通り判定した６
本論文は、東アジアにおける深刻な環境問題と認識されてきた化石燃料の不完全燃焼由来の多環芳香族炭
化水素（PAH）の長距離輸送とそれに関わる黄砂や黄砂構成鉱物の役割を解明するための基礎研究であり、
その要点は次の通りである。
中国大陸からの黄砂によるＰＡＨ越境移動の有無を確かめるため、黄砂現象が観測される時期を含む１年
間のエアロゾル採集を毎週実施し、バイモーダルに分布するエアロゾルの粒径分布データを基に、大小２つ
の粒径別にＰＡＨを測定した。各粒径におけるＰＡＨ含有量の変動パターン、吸着の速度論的解析、空気塊軌
跡解析等から、黄土高原付近でＰＡＨに汚染された土壌が黄砂となって運搬されている可能性を初めて示し
た。また汀運搬過程で劇的に変化する様々な温度や湿度条件下での鉱物表面とＰＡＨの相互作用を理解する
ため、温度・相対湿度制御下での気相一固相反応実験装置を新たに開発した。その結果、石英などの酸化物
鉱物では、暗所であっても数曰で吸着ＰＡＨのほとんどが分解すること、モンモリロナイトなどの粘土鉱物
では比較的安定にＰＡＨを保持して運搬媒体となり得ることを明らかにした。
以上のように、本研究は黄砂によるＰＡＨの長距離輸送とその過程における黄砂構成鉱物との相互作用の
理解に大きく貢献するものであり、本論文は博士（理学）の学位に十分値すると判断される。
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